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(57) ABSTRACT

The present invention relates to a system for subsea installa-
tion of elongate flexible element, comprising a container for
allocating/storing/accommodating an elongate flexible ele-
ment intended to be installed, said container being positioned
on a trenching vehicle arranged to trench said elongate flex-
ible element into the seabed, which container comprises a
guide system arranged to control the release of the flexible
element, and which trenching vehicle is further linked to a
surface vessel via an umbilical cable whereby said vehicle is
remotely operable subsea from said surface vessel wherein
said guide system comprises a coiling arrangement for keep-
ing the elongate flexible element in a defined coiled configu-
ration inside said container.

19 Claims, 5 Drawing Sheets
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1
SYSTEM FOR SUBSEA CABLE
INSTALLATION

TECHNICAL FIELD

The present invention relates to a system for subsea cable
installation, comprising a container for allocating/storing/
accommodating a cable intended to be installed, said con-
tainer being connected to a trenching vehicle for trenching
said cable into the seabed, which container comprises a guide
system arranged to control the release of the cable and which
container is further linked to a surface vessel via an umbilical
cable wherein said container is remotely operable subsea
from said surface vessel.

BACKGROUND ART

Underwater deployment and trenching of cable are nowa-
days common procedures practiced by many operators for
instance when permanently installing optic, power and/or
seismic cables offshore. Typically a cable is continuously
deployed and submerged into the water column from a sur-
face vessel such as a barge, a DP vessel or any other ship,
pontoon or platform. A remotely operated underwater vehicle
(ROV) at the ocean bottom is maneuvered from the vessel and
is used for burying the cable into the seabed.

Seismic cables are typically designed as one long cable

being interrupted by numerous sensor stations/sensor points
for instance geophones or hydrophones for instance intended
for seismic surveillance of deep water hydrocarbon reser-
voirs.
For cables in general, and seismic cables in particular, it is
very challenging to deploy cable from the vessel all the way to
the ocean floor without exposing it to too much mechanical
strain which could damage the structure and components.
This is especially a problem at deep waters where the distance
from the surface to the seabed may be several thousand meters
which of course leads to very high loads (e.g. from water
currents, turbulence and/or vessel heave) acting on the cable
hanging from the deck. It has therefore been suggested to
arrange the cable on a reel and/or inside a cage prior to
lowering it into the water and onto the ocean bottom whereat
the cable is unwound and trenched e.g. by a ROV. However
such a solution brings a risk that the cable will get tangled
during unwinding, and/or that the seismic stations get trapped
in between layers of cable and get damaged.

U.S. Pat. No. 6,350,085 discloses a cable deployment sys-
tem wherein a section of a cable intended to be trenched is
placed inside a drum, and another section of the cable act as a
riser cable section whereby which the drum may be sub-
mersed from the vessel to the sea floor. The drum forms part
of an integrated transportation and deployment system and is
fitted onto a stinger for conducting the cable from the drum
onto the sea bottom.

Another system and method for deploying and retrieving a
cable is shown in US 2005/0276665 where the cable is wound
upon a reel positioned inside a cage, which cable is arranged
to be buried by a ROV.

However, also these two concepts will only reduce the
problem, not eliminate it.

DISCLOSURE OF THE INVENTION

The object of the present invention is to provide an
improved system for laying/trenching cable at the sea floor in
deep water for various purposes, in particular seismic cables
comprising seismic sensor modules, where said system
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enables for controlled deployment and trenching, with mini-
mised mechanical strain on the cable and where the risk of
tangled cable is substantially avoided.

The objects of the present invention are achieved by a
system for subsea installation of elongate flexible element
(e.g. a cable), comprising a container for allocating an elon-
gate flexible element intended to be installed, said container
being arranged on a trenching vehicle for trenching said elon-
gate flexible element into the seabed, which container com-
prises a guide system arranged to control the release of the
flexible element (underwater), and which container is further
linked to a surface vessel via an umbilical cable whereby said
container is remotely operable subsea from said surface ves-
sel, and wherein said guide system comprises a coiling
arrangement for keeping the elongate flexible element in a
defined coiled configuration inside said container.

It is to be understood that said container could be any kind
of container, cage, basket or other type of storage container
which is suitable for allocating a cable element in a defined
coiled configuration according to the invention.

The coiling arrangement enables easy coiling of all types
of cables, including seismic cables possibly also comprising
sensor modules which may be asymmetrically arranged and
which normally are difficult to coil since the modules get
stuck in between cable sections leading to tangling.

Thanks to the invention where the cable is allocated inside
the container in an predetermined ordered arrangement there
is achieved a way of performing a problem free unloading of
a cable from the container to the trenching vehicle where
entangling of the cable is avoided, and where the cable may be
pulled out from the container without any high tensions in the
cable leading to minimised risk of damages. Also, since the
entire cable to be installed is accommodated inside the con-
tainer until trenching is commenced, the damage risk due to
that mechanical strain is eliminated.

When using the cable laying system according to the
present invention the weight of the trenching vehicle, includ-
ing the container and the cable, will be quite significant, even
as much as 10-20 tons. In some areas the seabed is very soft,
and will not support the load of the vehicle. For that reason,
and also for reducing the load on the umbilical cable during
deployment of the vehicle, buoyancy is needed on the trench-
ing vehicle. Known solutions include for instance attach
buoyancy elements made from syntactic foam to the vehicle.
However, this gives a fixed buoyancy, and it is not possible to
adjust the buoyancy for changing seabed conditions or the
fact that the load decrease as the cable is laid out on the
seabed, and the buoyancy should therefore be reduced to
maintain a constant load on the seabed. This problem is
solved in that the trenching vehicle according to the invention
may be equipped with buoyancy members, preferably in the
form of ballast tanks filled with compressed air.

According to one aspect of the invention the ballast tanks
comprise a pressure equal to the seawater pressure at the
given depth in order to properly balance the trenching vehicle

According to another aspect of the invention each of said
buoyancy member/s comprise at least one outlet which is
open to the surrounding, allowing for water to enter into the
buoyancy member when submerged.

According to yet another aspect of the invention said tanks
are connected to the surface vessel via a high compression air
hose for providing said tanks with compressed air.

According to another aspect of the invention the buoyancy
members may be divided into several compartments, with
individual air flow control. This can be used to control the
stability of the vehicle, and uneven offloading of cable can be
compensated by the ballast/buoyancy system.
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According to one aspect of the invention said elongate
flexible element is a seismic cable, possibly comprising at
least one sensor module integral with the element, preferably
at least two sensor modules being spaced from each other and
interconnected via said cable. The coiling arrangement will
provide specific advantages for seismic cables, since these
types of flexible elements are quite sensitive to e.g. mechani-
cal strains and since sensor modules often leads to entangle-
ment upon deployment. By being able to arrange the cable in
a predetermined coiled configuration such problems are
avoided and a comparably easy trenching is possible.

According to another aspect of the invention said coiling
arrangement is positioned inside said container and com-
prises at least one inner strip profile arranged at the peripheral
wall of the container, which strip profile comprises a plurality
of retaining details for holding the elongate flexible member
in a predetermined coiled position in relation to said periph-
eral wall of the container. The inner strip profile as well as the
retaining details may be made out of plastic material, metal
material or a combination thereof.

According to another aspect of the invention said retaining
details are hook shaped and are arranged in an array upon the
strip profile for withholding the elongate flexible element and
keeping it loosely coiled in a predefined coiled configuration,
preferably corresponding to the shape of a loose eight dis-
posed inside the container, which will also be described more
thoroughly in the detailed description.

According to yet another aspect of the invention the trench-
ing vehicle comprises a plow-like digging device in its rear
portion arranged to dig a groove in the seabed as the vehicle
moves forward. According to the invention the cable is
arranged to be pulled out from the container and buried in the
groove made by the trenching vehicle.

According to yet another aspect of the invention said guide
system further comprises a rotary sheave positioned between
the coiling arrangement and the digging device, said sheave
being arranged to carry said element and guide it from the
inside of said container further to the digging device. Accord-
ing to one embodiment said sheave comprises a circumferen-
tial groove fitting the element that is carried by the sheave.

In the present context, the term “sheave” is used to desig-
nate a wheel or roller with a groove along its edge for guiding
a cable or similar elongate flexible element while changing
the running direction of the cable or other element.

According to yet another aspect of the invention said con-
tainer is replaceable meaning when a cable from a first con-
tainer is used up and has been trenched a second container,
provided with new cable, may replace the empty container so
that cable installation can proceed substantially without any
interruption. Such replacement of containers may for
instance be carried out by a ROV, which can also be used for
connecting cables by stabbing wet mate connectors. Evi-
dently the whole installation may be assisted and monitored
by a standard work class Remote Operated Vehicle (ROV).

A system according to anyone of the previous claims,
wherein said container comprises a length between 4-8 m, a
width between 2-3 m and a height between 1-2 m.

Further details characterizing the present invention will be
disclosed below.

BRIEF DESCRIPTION OF THE DRAWINGS

In the following, the invention will be described in more
detail with reference to preferred embodiments and the
appended drawings.
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FIG. 1 is a schematic side view of a vessel linked to a
trenching vehicle for installing an elongate flexible subsea
element,

FIG. 2a is a perspective view showing a trenching vehicle
supporting a container according to one embodiment of the
invention,

FIG. 2b is a schematic side view of a trenching vehicle
supporting a container,

FIG. 3 is an end view of the trenching vehicle supporting a
container of FIG. 2,

FIGS. 4a-b show schematically detailed top-views of two
different containers comprising coiling arrangements accord-
ing to the invention,

FIG. 4c is a side view showing the inside of a container
according to one embodiment of the invention,

FIG. 5a is a planar top view of a strip profile holding an
elongate flexible element according to one embodiment of the
invention,

FIG. 55 is a planar side view of the strip profile in FIG. Sa,
and

FIG. 6a is a side view schematically showing a trenching
vehicle according to yet another embodiment of the invention
supporting a container, and

FIG. 64 is an end view of the trenching vehicle supporting
a container of FIG. 6a.

DETAILED DESCRIPTION OF THE INVENTION

Referring first to FIG. 1 there is seen a non-limiting sche-
matic side view of a system for subsea installation of elongate
flexible element 2 according to a preferred aspect of the
invention, wherein a surface vessel 7 is linked to a submersed
trenching vehicle 3 via an umbilical cable 14. The umbilical
cable 14 supply electric power to the vehicle 3, and provides
a telemetry link for control and monitoring of vehicle and its
functions so that the trenching vehicle 3 is remotely operable
subsea from said surface vessel 7. Further, the trenching
vehicle 3 is provided with a container 1 allocating an elongate
flexible element 2 intended to be installed into the seabed 12.
The elongate flexible subsea element may be a seabed pipe or
a cable, such as a seismic cable, for example, having sensor
modules 5 distributed rather densely along the cable. Here-
inafter said elongate flexible element 2 will be referred to as
“cable”. Said sensor modules form an example of an acces-
sory 5 that is integral with the elongate flexible element, but
the accessories are not restricted to such sensor modules.

In FIG. 1 the trenching vehicle 3 is in an operational mode
moving in a forward direction indicated with arrow A con-
tinuously digging a groove 16 in the seabed 12 while trench-
ing the cable 2 into the groove. The container 1 is seen in cross
section, displaying its inside whereat there is arranged a guide
system 4 arranged to control the release of the flexible ele-
ment 2, e.g. cable 2. As will become more clear in connection
to FIGS. 4a-c the guide system 4 comprises a coiling arrange-
ment 40 for keeping the elongate flexible element 2 in a
defined coiled configuration inside said container 1. As is also
seen in the perspective view of FIG. 24 and the side view of
FIG. 24 the trenching vehicle comprises a plow-like digging
device 32 in its rear portion arranged to dig a groove 16 in the
seabed 12 as the vehicle moves forward A by means of con-
veyor belts 34. The plow-like digging device 32 may be any
conventional trenching sward and function according to
known practice.

The guide system/guiding system 4 preferably comprises a
support structure 42 arranged to contribute to passing the
cable 2 from the inside of the container 1 to the digging device
32. According to one embodiment of the invention the support
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structure is a guiding member 42 positioned between the
coiling arrangement 40 and the digging device 32, said mem-
ber 42 being arranged to carry said cable 2 and guide it from
the inside of said container 1 where it is coiled in a predeter-
mined ordered configuration, and further to the digging
device 32 whereat there is also arranged a pulling device (not
shown) for pulling the cable out from the container 1 and
feeding it into the groove 16, via the digging device 32,
whereat the cable is buried.
In its simplest version the guiding member 42 is a passive
structure for supporting the cable as it passes from the con-
tainer to the trench: during operational mode the first end of
cable 2 will be secured in the trench 16, and the cable is pulled
out automatically as the vehicle moves along forward. Amore
advanced option is to make the guiding member 42 as a
motorized sheave wheel, feeding the cable into the trench.
The sheave 42 preferably comprises a circumferential groove
48 fitting the elongate element 2 for continuous support while
carrying the cable and passing it to the digging device 32.
The method of a typical underwater installation of an elon-
gate flexible element 2 into the seabed according to the inven-
tion is now to be described, referring mainly to FIGS. 1-3.
First, there is provided an underwater trenching vehicle 3 for
trenching an elongate flexible element 2 into the seabed 12
from a vessel 7, according to common practice within subsea
vehicle operations. A container 1 according to the invention is
provided which accommodates an elongate flexible element
2, i.e. a cable 2. The container 1 is provided with a guide
system 4 with a coiling arrangement 40 for keeping the elon-
gate flexible element 2 in a defined coiled configuration inside
said container 1. The guide system 4 also provides the possi-
bility of a controlled and predictable release of the flexible
element 2 from the container 1 during cable laying operation,
leading to that the risk of tangling during cable deployment is
significantly reduced. It is to be understood that the container
1 may either be provided onto the vessel 7 with a cable 2
already arranged therein, or a cable 2 may be installed into the
container 1 directly onboard by means of manual assistance.
The container 1 accommodating a cable 2 to be trenched is
then to be releasably positioned onto a trenching vehicle 3
modified to receive a container 1 according to the invention.
Said trenching vehicle 3 is linked to the vessel 7 via an
umbilical cable 14 thereby allowing for the trenching vehicle
3 to be remotely operable subsea from the surface vessel 7.
The trenching vehicle 3 and the thereupon arranged con-
tainer 1 are transferred from the vessel 7 overboard through
the water column to the seabed 12, whereat the digging device
32 of the ROV is activated commencing to digging a groove
16. At this point the pulling device (not shown) engages one
end portion of the elongate cable 2 drawing it out from the
container 1, and pulling it out from coiling arrangement 40
therein, over the rotary sheave 42 and further through the
digging device 32 into the groove 16 where it is laid out.
Simultaneously to permanently installing the cable 2, the
trenching vehicle 3 is moving in a forward direction A for
continuously disposing the cable 2 into said groove 16.
Trenching operation proceeds until the whole length of the
cable 2 has been laid out and the container 1 is empty. If
further cable installation is desired the empty container 1 may
be replaced on spot with a new container carrying more cable
2, for instance by a standard work class Remote Operated
Vehicle (ROV). Replacement procedure of empty container
includes connecting the old cable section with the new one,
preferably by means of stabbing wet mate connectors; a pro-
cess which may be carried out by said ROV according to
common practice.
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Referring now mainly to FIGS. 4a-c there are shown

examples of the inside of a container 1 according to the
invention, comprising a coiling arrangement 40 positioned
inside the container 1 arranged to allocate, in an ordered
configuration, an elongate flexible element 2, e.g. a cable
section 2.
FIG. 4a illustrates, from a top view, the inside of a container
1 comprising said coiling arrangement 40, which according to
this example includes at least one inner strip 44 profile, pref-
erably more than one strip profile 44 intended for keeping the
elongate element 2 in a predetermined configuration (see also
FIGS. 5a-b). In the present example the elongate element/
cable 2 comprises a number of accessories 5 integral with the
element and being spaced from each other and interconnected
via said flexible element 2. The accessories may for instance
be seismic sensor modules 5 intended for performing seismic
measurements. As is seen in FIG. 4a the elongate element 2 is
coiled horizontally within the container 1, preferably in the
shape of a loose eight, with the accessories arranged in such
away juxtaposed/side by side at one side of the container 1. A
loose wounding of the cable 2 ensures a minimum of bending
forces upon coiling which would otherwise risk to damage the
cable structure. Also, keeping the cable 2 inside the container
1 until the very moment of trenching it into the sea floor
protects it from unnecessary wear and tear. The design of the
container 1 and the coiling arrangement 40 further yields a
systematic packing arrangement for the cable array 2 with the
sensor modules 5 safely placed in prepositioned regions and
in a predetermined ordered arrangement.

Another embodiment according to the invention is seen in
FIG. 4b, representing the same view as F1G. 4a, only display-
ing another type of coiling arrangement 40. In this embodi-
ment the coiling arrangement 40 comprises said strip profiles
44, and also centrally positioned guide walls 47 having the
purpose of withholding the stacks of sensor modules 5 and
also to support the loose eight configuration of the cable
segment coiled inside the container 1. The guide walls 47 are
further shown in FIG. 4¢, wherein is seen the side profile of
said guide walls. Evidently the shape of the guide walls 47
may vary, however the shown example in FIG. 4¢ provides the
advantage that a cable 2 may easily slide on the oblique
portion upon release from the container 1 during trenching
operation.

An exemplary embodiment of a strip profile 44 is shown
from a top view in FIG. 5a and a side view in FIG. 55,
withholding a cable element 2. The strip profiles 44 are pref-
erably arranged at the peripheral wall of the container 1, and
comprise a plurality of retaining details 46 for holding the
elongate flexible element 2 in a predetermined coiled position
in relation to said peripheral wall of the container 1. The
retaining details 46 may be hook shaped as in FIGS. 54-b and
are arranged in an array upon the strip profile 44 for with-
holding the elongate flexible element 2 and keeping it loosely
coiled in a defined coiled configuration inside said container
1, preferably in a configuration corresponding to the shape of
a loose eight. Evidently there may be arranged several strip
profiles 44 next to each other at the inner wall of the container
1, either placed above each other or next to each other depend-
ing on the desired coiling disposition within the container 1.

The container is preferably rectangular as is displayed in
the appended figures, however it is obvious that the container
may have another shape if desired (e.g. cylindrical, oval or
squared), if such shape would be beneficial due to storage
reasons or in order to facilitate adaption to a certain trenching
vehicle 3.

Preferably the container 1 comprises a length 1 between 4-8
m, a width w between 2-3 m and a height h between 1-2 m.
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In FIGS. 64a-b there is seen yet another embodiment of a
trenching vehicle 3 supporting a container 1 according to the
invention; FIG. 6a showing the trenching vehicle 3 from a
side view and FIG. 65 showing the trenching vehicle 3 from
a rear view. The trenching vehicle according to the shown
embodiment may be equipped with buoyancy members 8,
preferably in the form of ballast tanks filled with compressed
air. According to one aspect of the invention the ballast tanks
8 comprise a pressure equal to the seawater pressure at the
given depth. The air pressure may be adjusted by simply
letting air in or out of the tank via an air hose (not shown), for
instance built into the umbilical cable 14, leading to the sur-
face vessel 7. At the surface vessel said air hose (not shown)
may be connected to a high pressure air compressor. In order
to secure that the pressure in the tank is equal to the seawater
pressure the thanks preferably include large outlets 80 at the
lowest points of the tanks. This allows water to flow into the
tank 8 and reduce the buoyancy when the pressure is reduced,
and squeeze the water out when the pressure is increased. The
tank outlets 80 are preferably large relative to the maximum
air flow, thereby the pressure difference will never be signifi-
cant. Further, the tanks may for instance be made from rela-
tively thin aluminium sheets.

The buoyancy members may be divided into several com-
partments, with individual air flow control. This can be used
to control the stability of the vehicle, and uneven offloading of
cable can be compensated by the ballast/buoyancy system.

The skilled person realizes that a large variety of modifi-
cations may be performed without the use of inventive skill,
departing from the description above, e.g. varying the posi-
tion of the profiles 44 in order to modify the alignment of the
cable 2 to be accommodated within the container 1.

Many modifications and other embodiments of the inven-
tions set forth herein will come to mind to one skilled in the art
to which these inventions pertain having the benefit of the
teachings presented in the foregoing descriptions and the
associated figures. Therefore, it is to be understood that the
inventions are not to be limited to the specific embodiments
disclosed and that modifications and other embodiments are
intended to be included within the scope of the appended
claims. Although specific terms are employed herein, they are
used in a generic and descriptive sense only and not for
purposes of limitation.

The invention claimed is:

1. A method for underwater installation of a seismic cable
having a plurality of integrated seismic sensors into the sea-
bed, comprising the steps of:

a. providing an underwater trenching vehicle for trenching
the seismic cable a plurality of seismic sensors inte-
grated with a cable into the seabed;

b. providing a container for accommodating the seismic
cable which container comprises a guide system
arranged to control the release of the seismic cable from
the container, the seismic cable being horizontally
coiled within the container;

c¢. removably mounting the container upon said trenching
vehicle;

d. linking the trenching vehicle to a surface vessel via an
umbilical cable whereby the trenching vehicle is
remotely operable subsea from said surface vessel;

e. transferring the trenching vehicle and the thereupon
arranged container from the vessel to the seabed;

f. providing said guide system with a coiling arrangement
comprising a plurality of retaining details for keeping
the seismic cable in the horizontal coiled configuration
inside said container;
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g. deploying the seismic cable from the coiling arrange-
ment within the container by using the guide system to
pull the seismic cable from the container and through a
top of the container so that the cable uncoils from within
the container while the container remains stationary in
relation to the trenching vehicle; and

h. using the trenching vehicle to permanently trench and
install the seismic cable into the seabed.

2. The method according to claim 1, wherein said coiling
arrangement is positioned inside said container and com-
prises at least one inner strip profile arranged at the peripheral
wall of the container, which strip profile comprises the plu-
rality of retaining details for holding the seismic cable in the
horizontally coiled position in relation to said peripheral wall
of the container.

3. The method according to claim 2, wherein said retaining
details are hook shaped and are arranged in an array upon the
strip profile for withholding the seismic cable and keeping the
seismic cable loosely coiled in the horizontally coiled con-
figuration inside said container.

4. The method according to claim 1, wherein the trenching
vehicle comprises a plow-like digging device in a rear portion
of the trenching vehicle, and further comprising using the
digging device to dig a groove in the seabed as the vehicle
moves forward.

5. The method according to claim 4, wherein said guide
system further comprises a rotary sheave positioned between
the coiling arrangement and the digging device, said sheave
being arranged to carry the seismic cable and guide the seis-
mic cable from the inside of said container to the digging
device.

6. A system for subsea installation of a seismic cable hav-
ing a plurality of integrated seismic sensors, comprising:

a container for allocating/storing/accommodating the seis-
mic cable comprising a plurality of seismic sensors inte-
grated with a cable for installation over offshore oil and
gas fields, said container being removably mounted on a
trenching vehicle arranged to trench said seismic cable
into the seabed, which container comprises a guide sys-
tem arranged to control the release of the seismic cable,
and which trenching vehicle is further linked to a surface
vessel via an umbilical cable whereby said vehicle is
remotely operable subsea from said surface vessel
wherein said guide system comprises a coiling arrange-
ment comprising a plurality of retaining details for keep-
ing the seismic cable in a horizontally coiled configura-
tion inside said container, wherein said container is
constructed with a top opening through which the seis-
mic cable is withdrawn from the container, and the guide
system is constructed to pull the seismic cable from the
container such that during installation the seismic cable
is pulled from the container through the top of the con-
tainer while the container remains stationary in relation
to the trenching vehicle.

7. The system according to claim 6, wherein said coiling
arrangement is positioned inside said container and com-
prises at least one inner strip profile arranged at the peripheral
wall of the container, which strip profile comprises the plu-
rality of retaining details for holding the seismic cable in the
horizontally coiled position in relation to said peripheral wall
of the container.

8. The system according to claim 7, wherein said retaining
details are hook shaped and are arranged in an array upon the
strip profile for withholding the seismic cable and keeping the
seismic cable loosely coiled in the horizontally coiled con-
figuration inside said container.
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9. The system according to claim 6, wherein said horizon-
tally coiled configuration corresponds to the shape of a loose
eight.

10. The system according to claim 6, wherein the trenching
vehicle comprises a plow-like digging device in a rear portion
of'thetrenching vehicle arranged to dig a groove in the seabed
as the vehicle moves forward.

11. The system according to claim 10, wherein said guide
system further comprises a rotary sheave positioned between
the coiling arrangement and the digging device, said sheave
being arranged to carry the seismic cable and guide the seis-
mic cable from the inside of said container to the digging
device.

12. The system according to claim 6, wherein said con-
tainer is replaceable.

13. The system according to claim 6, wherein said instal-
lation is assisted and monitored by a standard work class
Remote Operated Vehicle.
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14. The system according to claim 6, wherein said con-
tainer comprises a length between 4-8 m, a width between 2-3
m and a height between 1-2 m.

15. The system according to claim 6, wherein said trench-
ing vehicle comprises at least one buoyancy member.

16. The system according to claim 15, wherein said at least
one buoyancy member comprises at least one tank arranged to
be filled with compressed air.

17. The system according to claim 16, wherein said at least
one buoyancy member comprises at least one outlet.

18. The system according to claim 16, wherein said tank is
connected to the surface vessel via a high compression air
hose for providing said tank with compressed air.

19. The system according to claim 16, further comprising
at least two buoyancy members divided into several compart-
ments, with individual air flow control.
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